CHANS : modeling the dynamics of HABs, human communities, and policy choices along the Florida Gulf Coast by Hoagland, Porter et al.
Porter Hoagland et al. 
 
Marine Policy Center 






8th Symposium on Harmful Algal Blooms in the US 
November 19, 2015 
 
 
CHANS: MODELING THE DYNAMICS OF  
HABS, HUMAN COMMUNITIES, AND POLICY CHOICES 
ALONG THE  










































• Public health 












• Florida red tide as a “natural hazard” can be conceptualized as a coupled human 
and nature system (“CHANS” or “CNH”) 
• Dynamics of Florida red tides are a continuing focus of scientific research 
• Dynamics of human populations are well understood, but “legends” about 
human behavior in the face of Florida red tides persist 
• Estimates of the public health impacts of Florida red tides (in terms of both 
illnesses and economic costs) have been developed and refined 
• The public remains largely unaware and somewhat unresponsive to the hazard 
• It is important to select and scale policies that recognize the nature of the 
relevant hazard 
• Given ongoing uncertainties about the physical properties of Florida red tide 
blooms, policies that educate the public and increase the flexibility of the public 
to respond to red tide are likely optimal 
 

News Channel 8 
Florida Red Tide 
Dynamics 
• Concentration (“bloom”) 




• Vargo (2009) 
• ~ 24 THOUGHTS AND HYPOTHESES HAVE 
BEEN PUT FORWARD TO ACCOUNT FOR 
BLOOMS OF Kb along the west coast of 
Florida   
• Kb blooms must be related to a 
combination of local environmental factors 
and its physiological ecology 
• Background nutrient levels on the West 
Florida Shelf are insufficient to maintain a 
high biomass 
• Kb is capable of using a wide range of 
available nutrients: 
• Riverine, estuarine fluxes of N, P 
• Submerged groundwater discharges 
• Atmospheric N 
• Benthic fluxes 
• Zooplankton excretion 







































UPDATE FROM 7TH SYMPOSIUM: 
• Expanded estimates of public 
health impacts 
• SHA closures may be ineffective 
for recreational shellfishing 
• Public’s understanding of the 
effects of red tide has stagnated 
or declined 
• Media tends to treat red tide as 
an environmental but not a 
health risk 
• Public is largely unaware and 
therefore possibly unlikely to 
adhere to policies instituted to 
mitigate red tide 
 
 
Author(s) Response Predictor(s) 
Hahlbeck et al. (16) Kb bloom “center of 
mass” 
Lagged river discharges 
Lovko et al. (25) Phytoplankton 
community structure 
Water column structure 
Kirkpatrick et al. (21) Qualitative beach 
conditions 
Water temperature (↑) 
Barometric pressure (↓) 
Wind direction 
Relative humidity (↑) 
Diaz et al. (8) Neurological 
illnesses 
Kb nearshore cell counts 








• Fertilizer ordinances 
• Other non-point controls 
• Wastewater treatments 
• Runoff holding ponds 
• Septic upgrades 




• Physician visits 
• Emergency Department visits 
• Hospital Stays 
• Monitoring 
• Forecasting  
• Alerts 
• Publications (media, scientific) 
• Scientific research  
• Education 
• Other control actions 






Reduce Population at Risk 
• Visit substitute beaches, restaurants 
• Remain indoors 
• Travel away from the coast 
• Reductions in regional tourist visits 
EXPOSURES 
M3 
Can we shorten the lag between the 
hazard and responses to mitigate harm? 
Is there a policy or a set of policies that is 
more effective than others in that respect? 
Many potential sources of nutrients cannot be controlled (e.g., 
Trichodesmium N-fixation, zooplankton grazing and excretion, 
decomposing fish) 
Humans (possibly) could control the magnitude of “cultural 
eutrophication” by limiting land and fertilizer uses and the release 
of atmospheric N 
Increased nutrient fluxes to the coastal zone fuel phytoplankton 
blooms, including HABs or hypoxia, so reductions in 
anthropogenic nutrient fluxes are sensible 
HABs should not be used as the sole reason to reduce coastal 





Vargo (2009): hypotheses posed for Kb bloom initiation, 
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Reduce Population at Risk 
• Visit substitute beaches, restaurants 
• Remain indoors 
• Travel away from the coast 
• Reductions in regional tourist visits 
EXPOSURES 
A POLICY ENHANCING FLEXIBILITY: BCRS 
From September 2006 to July 2014, the odds that all beaches 





RELEVANT QUESTIONS FOR THE FUTURE 
• What are the set of feasible policies? 
• What are their levels of effectiveness in reducing 
the hazard? 
• What are their costs? 
• Are there complementarities across policies? 
• Can we improve on the existing set of policies? 
• Especially as we learn more about: 
• how blooms occur 
• how humans behave 
 
